A new Zn2+-stimulated sphingomyelinase in fetal bovine serum.
Fetal bovine serum contains a Zn2+-dependent sphingomyelinase with optimal activity at pH 5.5 in vitro. Activity could be demonstrated with a liposomal sphingomyelin substrate suspension but was stimulated up to 15-fold by Triton X-100. Under a variety of conditions tested, phosphatidylcholine, lysophosphatidylcholine, glycerophosphocholine, and p-nitrophenyl phosphate were not substrates for this activity. Several inhibitors of serum alkaline and acid phosphatases had no effect on the activity. The enzyme resembles the acid lysosomal sphingomyelinase in pH optimum and inhibition by AMP but differs in inhibition by EDTA, stimulation by Zn2+, and heat lability at 55 degrees C. It resembles the neutral, Mg2+-stimulated enzyme in inhibition by EDTA and heat lability but differs in metal ion requirement and pH optima. Of the sera tested, activity was highest in fetal bovine serum, with fetal bovine greater than newborn bovine greater than horse greater than human; more than 95% of the activity is in the lipoprotein-free infranatant of serum (d greater than 1.21). This activity appears to be a hitherto undescribed sphingomyelinase. Its biological functions are not known but may subserve a special role in sphingomyelin catabolism in the circulation, in blood vessel walls, or in the tissue(s) of origin.